Postprandial changes of fiber-degrading microbes in the rumen of sheep fed diets varying in type of forage as monitored by real-time PCR and automated ribosomal intergenic spacer analysis.
Four ruminally cannulated sheep were used in a crossover design to assess the postprandial changes of fiber-degrading microbes in the solid phase of the rumen of sheep fed 2 high-forage diets. The diets had forage:concentrate ratio of 70:30 (DM basis) and either alfalfa (Medicago sativa) hay (AL) or grass hay (GR) as forage (FOR). Sheep were fed twice daily, and samples from solid rumen digesta were taken at 0, 4, and 8 h after the morning feeding. Postprandial changes of DNA concentrations of all determined microbial populations were similar for the 2 diets. Samples taken at 4 h after feeding had lesser (P < 0.05) concentrations of total bacterial DNA determined with real-time PCR and bacterial diversity and greater (P < 0.05) protozoal DNA concentrations, relative abundance of fungal, Fibrobacter succinogenes, Ruminococcus flavefaciens, and Ruminococcus albus DNA compared with those taken at 0 and 8 h. No effect (P = 0.41 to 0.76) of FOR was detected either on concentrations of bacterial and protozoal DNA or the relative abundance of the 2 Ruminococcus DNA, but GR diet promoted greater (P < 0.001) relative abundance of F. succinogenes and fungal DNA compared with AL diet. Fibrobacter succinogenes was the most abundant (P < 0.05) of the 3 cellulolytic bacteria for both diets, with no differences (P < 0.05) between the 2 Ruminococcus species. Rumen pH and carboxymethylcellulase, Avicelase, and amylase activities were not affected (P = 0.15 to 0.69) by FOR, but xylanase activity was greater (P = 0.01) for GR diet. The influence of FOR on microbial communities in ruminal solid digesta was more evident in the first hours after feeding than at later times after feeding, which highlights the influence of sampling time when investigating dietary effects on rumen function and microbial populations.